Objective: This article examines the effectiveness of manual therapy with specific adjuvant exercise for treating chronic low back pain and disability.
Results: Seventy-two out of 100 patients completed the study.
Multivariate tests conducted for measures of pain and disability revealed a significant group by time interaction (P = 0.04 and P = 0.05, respectively), indicating differential change in these measures pretreatment to posttreatment as a function of the treatment received. When controlling for pretreatment scores, patients receiving manual therapy with specific adjuvant exercise reported significant reductions in pain. No change in perceived disability was observed, with the exception that patients receiving sham manual therapy with specific adjuvant exercise reported significantly greater disability at posttreatment.
Discussion: Manual therapy with specific adjuvant exercise appears to be beneficial in treating chronic low back pain. Despite changes in pain, perceived function did not improve. It is possible that impacting chronic low back pain alone does not address psychosocial or other factors that may contribute to disability. Further studies are needed to examine the long-term effects of these interventions and to address what adjuncts are beneficial in improving function in this population. C hronic low back pain (CLBP) and associated disability is an epidemic in the United States. Annual costs of low back disability in the United States have been estimated to be approximately $50 billion, with the average cost of a single case of work-related back pain exceeding $8000. 1 It has been estimated that 70% to 80% of the costs for work-related low back claims are accounted for by 7% to 10% of patients who develop CLBP. 2, 3 Several factors complicate the treatment of CLBP, as most persons with the disorder are reported to have no identifiable pathophysiologic cause for their pain, 4, 5 and specific interventions for CLBP have little or no demonstrated efficacy. 6 Given the available data that psychosocial factors play a significant role in the development and maintenance of CLBP, 7, 8 physical interventions that fail to address these factors may not be effective for the majority of peoples' CLBP. The biopsychosocial model of chronic pain has gained widespread acceptance as the appropriate model for understanding chronic pain and has lead to the development of treatments emphasizing multidisciplinary care 9 and functional restoration. 10, 11 Some authors propose that musculoskeletal disorders are frequently overlooked as potential causes of CLBP, [12] [13] [14] [15] [16] [17] [18] [19] [20] and the pathophysiologic mechanisms underlying musculo skeletal pain have been outlined in the literature. 21 It has been reported that the majority of chronic pain patients without spinal pathology have evidence of musculoskeletal dysfunctions, and that remediation of these disturbances leads to reduced pain in many of the patients. 22 Musculoskeletal treatment approaches to back pain are quite popular among consumers. Deyo and Diehl 23 reported that most persons with low back pain sought out care from a primary care physician, although chiropractors and orthopaedists were the next most common sources of care. In addition, consumer satisfaction with chiropractic care is reported to be high and tends to be related to the receipt of information regarding the underlying nature of back pain. 24, 25 Given these trends, an interest has emerged in the role of manual medicine and manipulation in the treatment of back pain. Manual medicine refers to hands on therapy that includes gentle joint stretching or mobilization to improve joint mobility in the spine or adjacent structures, with the notion that joint restriction contributes to pain. 17 Mobilization differs from manipulation in that mobilization produces passive movements within or at the limit of the joint range, whereas high-velocity techniques, often used by chiropractors, thrust the joint beyond its restricted range of movement. 26 There are a number of therapeutic mobilization and manipulative techniques in the literature, although available research suggests that no one technique is superior to another. 27 Few empirical studies have examined the efficacy of manual therapy in treating CLBP, and most lack methodological rigor. Mein 27 reported that 3 studies demonstrated positive results, [28] [29] [30] whereas 1 produced a negative result. 31 Koes et al 32 identified 8 studies examining interventions for subacute and chronic back pain. Of these, 5 reported positive results, 2 reported negative results, and in one study, no conclusion was presented. These authors concluded that the efficacy of manual therapy for chronic back pain has not been clearly established. A recent study by Hurwitz et al 33 found that chiropractic care with and without physical modalities, and medical care with and without physical therapy, produced similar and significant improvements in low back pain. However, the sample was largely comprised of persons with acute low back pain.
Clinically, manual therapy is often combined with exercises that are tailored to treat specific musculoskeletal dysfunctions. 34 Although the utility of specific exercises for treating CLBP has received little empirical attention, a review of the literature by van Tulder et al 35 reported that that there is strong evidence that exercise therapy is more effective than usual care by a practitioner and conventional physical therapy. However, they indicate it is unclear whether exercise therapy is more effective than inactive treatment, or what type of exercise is most beneficial.
Recently, Aure et al 36 examined the impact of manual and exercise therapy in persons with chronic, disabling low back pain. All patients were prescribed individual home exercises and were encouraged to perform aerobic exercise. Patients receiving manual therapy underwent sessions twice a week for 8 weeks and were also given exercises specifically designed to treat identified musculoskeletal dysfunctions. The authors found significant improvements in both groups on measures of pain and disability, with the manual therapy group displaying significantly greater gains. However, the study design did not allow for examination of the impact of manual therapy alone, or specific exercise alone, or the combined effect of these interventions. In addition, persons with pain lasting more than 6 months were excluded from the study.
Given the importance of psychosocial factors in CLBP, it is not clear whether physical interventions alone are of benefit in treating the disorder. However, a treatment focus on musculoskeletal dysfunctions is not entirely inconsistent with the biopsychosocial model of chronic pain, as psychosocial factors such as psychologic stress have been found to produce increased muscle tension that tends to be specific to painful areas of the body. 37, 38 In addition, factors such as pain-related fear have been found to be associated with decreased lumbar flexion and muscle firing abnormalities among persons with CLBP, even when controlling for clinical pain intensity. 39, 40 Given these findings, treating musculoskeletal dysfunctions alone may not be beneficial without directly addressing psychosocial factors that contribute to the experience of pain.
The purpose of present investigation was to examine the efficacy of manual therapy with specific adjuvant exercise for treating CLBP. Patients were randomized to 1 of 4 treatment groups: 1) manual therapy with specific adjuvant exercise (MT-SE); 2) sham manual therapy with specific adjuvant exercise (sham MT-SE); 3) manual therapy and nonspecific exercise (MT-NE; eg, exercise not designed to correct specific musculoskeletal dysfunctions); and 4) sham manual therapy and nonspecific exercise (sham MT-NE). We predicted that only persons with CLBP receiving manual therapy with specific adjuvant exercise would demonstrate improvements in self-reported pain and disability.
METHODS

Participants
One hundred patients with CLBP (defined as pain of 3 or more months duration) were recruited from individuals presenting to the University of Michigan Spine Program for treatment. Patients were eligible for the study if: 1) they were age 18 to 65 years; 2) they had a single or primary complaint of CLBP; and 3) they were judged to have musculoskeletal pain based on evaluation by the physician or physical therapist. Patients were exclude if they displayed: 1) Down's syndrome; 2) osteoporosis of the spine; 3) agenesis of the odontoid process; 4) primary joint disease such as active rheumatoid arthritis; 5) metabolic bone disease; 6) malignant bone disease; 7) fracture; 8) hypermobility of the lumbar/sacral spine; 9) cardiovascular or other medical disorder preventing the person from engaging in strenuous exercise; 10) evidence of radiculopathy, or primary complaint of radiating pain; 11) pregnancy; or 12) severe psychiatric disturbance.
The mean age of persons in the study was 40.7 years (SD 11.3), with a mean duration of pain of 76.9 months (SD 97.4). The mean years of education was 14.76 (SD 0.26). Fifty-nine were female, and 41 were male. Eighty-five were Caucasian, 8 were African-American, 5 were Asian-American, and 2 were Hispanic. Eight persons were litigating in relation to their pain, and 25 were receiving some form of compensation. Thirty four patients were not working due to pain, whereas the remainder were working full or part-time, were students, or were retired. Eighteen patients had previous lumbar surgery (laminectomy or discectomy). Patients were allowed to continue their use of pain medications, but were asked to not change their usage during the course of the study. Twenty-five patients took no prescription medications for pain, 48 took nonsteroidal antiinflammatory drugs, 35 took opioid analgesics, 25 were on antidepressants (for depression, analgesia, sleep disturbance, or a combination of these factors), 12 took antispasm medicines, 8 were on anxiolytics, and 6 took anticonvulsants.
Outcome Measures Pain
McGill Pain Questionnaire
The McGill Pain Questionnaire (MPQ) 41 measures subjective pain experience in a quantitative form and consists of 20 groups of single-word pain descriptors with the words in each group increasing in rank order intensity. The sum of the rank values for each descriptor based on its position in the word set results in a score termed the Pain Rating Index (PRI). The total PRI was used in the present study as the measure of self-reported pain intensity, and scores range from 0 to 78. Previous research found that repeat administration of the MPQ revealed a 70.3% rate of consistency in the PRI score. 41 
Visual Analog Scale
Self-report of clinical pain intensity was also obtained by having persons rate their average or usual experience of pain during the past week on a visual analog scale (VAS). The scale was 10 cm long and anchored by the statements ''no pain'' on the left and ''the most intense pain imaginable'' on the right. VAS pain ratings are reported to have good reliability 42, 43 and concurrently validity when compared to other methods of pain measurement. 44, 45 Disability
Quebec Back Pain Disability Scale
The Quebec Back Pain Disability Scale (QBPDS) 46 is a 20-item scale for which patients are asked to rate the amount of difficulty they have performing various activities of daily living, such as getting out of bed, walking several miles, and making a bed. Persons are asked to rate their degree of difficulty ranging from 0, ''not difficult at all,'' to 5, ''unable to do.'' A total score for the scale is derived by summing the responses to each item and ranges from 0 to 100. Test-retest reliability is reported to be 0.93 and internal consistency is 0.95. 46 The Interference Subscale of the Multidimensional Pain Inventory
The Interference subscale of the Multidimensional Pain Inventory (MPI) 47 contains 11 items that assess perception of how much pain interferes with a persons' life, including family and marital relations, work and social-recreational activity, and satisfaction with level of function in each of these areas. The scores reported are T-scores (mean 50, SD 10). The reliability estimate for the subscale is 0.90, and stability is reported to be 0.86. 47 
Satisfaction With Treatment
A questionnaire was administered at posttreatment to examine satisfaction with treatment and the degree to which patients believed they received an actual treatment. The first 4 questions asked patients to rate: 1) satisfaction with the feedback provided by the therapist about their condition; 2) satisfaction with the amount of pain relief from therapy; 3) overall satisfaction with therapy; and 4) overall satisfaction with the therapist. Patients made ratings on a 7-point Likert scale with the anchors ''completely dissatisfied'' on the left and ''completely satisfied'' on the right. The last question asked patients to rate their agreement with the statement ''I believe I received an actual treatment from the therapist.'' Anchors used for this latter question were ''completely disagree'' on the left and ''completely agree'' on the right.
Internal consistency (Cron bach alpha) for the scale based on the present sample is 0.88.
Manual Medicine Screening Evaluation
To determine specific musculoskeletal dysfunctions to tailor manual therapy and specific exercise prescription, a manual medicine screening evaluation was performed by the treating therapist during the first visit. The evaluation consisted of having the patient assume different postures while the examiner noted any asymmetries, restrictions of movement, and abnormal tissue texture as outlined by Greenman. 17 This was done through visual inspection as well as palpation. The results of the examination were coded on a standardized work sheet. While standing, patients were administered the standing forward flexion test to examine the mobility of the sacroiliac (SI) joint, in addition to the stork test, which was used to examine hamstring tightness as a cause of SI restriction. Patients also underwent a seated flexion test and were examined for medial malleolus symmetry while supine. Anterior superior iliac spine symmetry (ASIS) was also examined with the patient supine to determine an anterior or posterior rotation of the innominate on sacrum or an upslip or downslip of the entire hemipelvis. Finally, pubic symphysis symmetry was examined with the patient supine to determine the presence or absence of a dysfunction of the symphysis pubis.
With the patient prone, sacral base symmetry was examined to determine the presence or absence of a sacral dysfunction on the innominate. Also, sacrotuberous ligament tightness was examined and was noted to be present or absent.
Procedures
After recruitment, patients were scheduled to meet with the principal investigator to obtain informed consent. They were then administered the self-report measures. All patients watched a 12-minute videotape that provided educational information on musculoskeletal pain and oriented patients on how exercise might be beneficial in terms of improving their pain. Persons were then seen by a physical therapist who conducted the standardized manual medicine screening evaluation. Following the first visit, patients were scheduled for 5 additional weekly visits. Some patients rescheduled visits, prolonging the time between the first and last visit. The self-report measures were readministered following the last visit with the therapist by the principal investigator, who was blind to the treatment condition of the patient. The treating therapist was the same for all patients, with a few exceptions. The treating therapist was a physical therapist with 12 years postgraduate training in manual medicine. Two therapists who filled in for the primary therapist were also physical therapists with extensive training in manual therapy. The treating therapist was not blind to the treatment group of the patient, but attempted to keep patients blind to their group assignment.
Participants were randomly assigned to 1 of 4 treatment conditions. To obtain equal numbers of patients in each group, the randomization order was determined prior to the study. One patient was mistakenly placed in the wrong treatment group, accounting for the one group with 26 patients initially and another with only 24. Blocking or stratification was not employed.
Interventions
Patients in each group received either manual therapy (MT) or were administered a sham manual therapy procedure (sham MT). Manual therapy interventions primarily involved muscle energy technique (MET). 17 The METs used depended on the patient's specific musculoskeletal dysfunction or ''positional diagnosis.'' For the sham MT condition, persons were placed in the controlled position that would potentially correct their musculoskeletal dysfunction, but METs were not performed. The therapist attempted to keep the treatment time consistent between conditions.
Patients were assigned to 1 of 2 exercise conditions. Some patients received a specific adjuvant exercise program (SE) designed to help improve specific musculoskeletal dys functions observed during the standardized manual medicine screening evaluation. Specific exercises were taken from Sahrman 49 and Bookhout 50 and included self-corrections, stretches, and strengthening exercises. Examples of self corrections included: 1) anterior innominate self-correction; 2) unilateral prone press-up; 3) pubis self-correction; and 4) pelvic clock. 50 Commonly used stretches included: 1) supine hip flexor stretching 49 ; 2) supine hamstring stretch 50 ; 3) kneeling quadratus lumborum stretch 50 ; and 4) tensor fascia latae stretch. 50 Examples of strengthening exercises included: 1) lower abdominal progression 49 ; 2) prone hip extension 50 ; 3) hip abduction/external rotation side lying 50 ; and 4) gluteus medius strengthening with hip diagonals. 50 Some patients received nonspecific exercises (NE; VHI Exercise and Rehabilitation Prescription Kit, Tacoma, WA). These exercises were not designed to treat specific musculo skeletal dysfunctions, as they did not target stretching or strengthening dysfunctional muscles or improving joint mobility in a restricted area. Examples of these exercises included: 1) quadriceps stretch; 2) double or single knee to chest stretch; 3) sitting hamstring stretch; and 4) prone on elbows. In addition, patients in this group were asked to perform aerobic exercise 3 times per week. Patients were trained by the physical therapist to monitor their heart rate and were asked to engage in aerobic exercise for 20 minutes between 70% to 80% of their maximum heart rate. 51 Participants were free to choose how they performed aerobic exercise. Walking at a fast pace was the most common type of aerobic exercise reported by patients.
Patients in both groups were asked to do stretches and/or self-corrections twice daily (usually 10 repetitions each time).
Patients were asked to hold each stretch for 30 seconds. These exercises were introduced at the first visit, and others were added as the study progressed. Specific strengthening exercises were introduced at the third visit for persons in the SE group (10 repetitions, 3 times per week), and for NE patients, aerobic exercise was introduced at this time. Patients were asked to record their exercise activity on a weekly log to track compliance. In addition, the therapist asked participants to reproduce their exercises periodically during the study and recorded whether participants could accurately reproduce them. The therapist attempted to equate the number of exercises across groups. The average number of exercises given to a patient was 8.0 (SD 2.1).
RESULTS
Out of the 100 patients recruited, 72 patients completed the study. Persons who dropped out of the study were more likely to be receiving compensation (x 2 = 4.23, P = 0.04) and reported higher levels of pain on the VAS (t = 22.34, P = 0.02) and the MPQ (t = 25.04, P , 0.001). In addition, patients who did not complete the study perceived themselves as being more disabled on the QBPDS (t = 22.60, P = 0.02) and the MPI Interference subscale (t = 22.37, P = 0.02). Noncompleters also had a higher likelihood of being male (x 2 = 4.19, P = 0.04). No differences were observed for age, litigation, surgical status, pain duration, or work status.
Chi-square tests and analyses of variance (ANOVA) were used to compare the groups in terms of drop out, age, gender, compensation status, surgical history, education, and pain duration. These data are presented in Table 1 . No significant group differences were observed, although there was a trend for patients in the sham MT-NE group to be older (F = 2.3, P = 0.08). We also examined the association between these variables and the outcome measures, as even small group Note: group differences are not statistically significant. 1 MT, manual therapy; 2 SE, specific exercises; 3 NE, nonspecific exercise.
differences might produce spurious findings if these variables were associated with the outcome measures. No significant associations were found, with the exception that pain duration was significantly associated with change in pain on the VAS (r = 0.26, P = 0.03). Therefore, pain duration was included as a covariate in the multivariate test conducted on the pain measures. Examination of compliance with exercise revealed that 6 patients who completed the study were unable to reproduce 1 or more of their exercises. Inspection of the exercise logs indicated the overall compliance with prescribed exercise was 75.2%. Eight persons who completed the study did not complete any of their exercise logs. The ANOVA revealed no significant difference between the groups in exercise compliance.
Data on satisfaction with and perception of receiving a ''real'' treatment are presented in Table 2 . No significant differences were observed in the data, although there was a trend for patients in the sham MT-SE group to report the least amount of satisfaction with their overall therapy, whereas persons in the MT-SE reported the greatest satisfaction (F = 2.3, P = 0.08).
Scores on the individual pain and disability outcome measures used in the study are presented in Table 3 . Two multivariate tests were conducted, one examining the pain measures as dependent variables and the other compared the disability measures. Treatment group (4 levels) was examined as a between-patients factor, and time (pretreatment and post treatment data) and type of measure were examined as within patients factors. As we predicted changes in the MT-SE groups, but not necessarily the others, we wished to determine whether the tests revealed a significant treatment group by time interaction. A multivariate analysis of covariance (MANCOVA) conducted on the pain measures (controlling for pain duration) revealed a significant main effect of time (F = 10.7, P , 0.01), as well as a significant time by treatment group interaction (F = 2.9, P = 0.04). Similar results were obtained for the disability measures, as the MANOVA conducted on these data also revealed a significant main effect of time (F = 27.6, P , 0.001) and a significant time by treatment group interaction (F = 2.7, P = 0.05).
The change in the outcome measures as a function of type of treatment is presented in Table 3 . Change scores were calculated by subtracting patients' pretreatment scores from the posttreatment scores on a particular measure. A negative change score denotes improvement on a particular measure, whereas a positive score is reflective of decline over the course of treatment. To control for regression to the mean effects in the individual tests, standardized residual change scores (z-scores) controlling for the pretreatment score on a particular measure were calculated and are also presented in Table 3 . These scores were computed by regressing the pretreatment score on the change score and calculating a standardized residual change score for each patient. Standardized scores, or z-scores, have a mean of zero and standard deviation of 1. A t test was performed on each score to determine if the mean standardized residual change score significantly differed from 0.
The standardized residual change scores on the VAS and MPQ for patients in the MT-SE group were significantly different from zero, indicating that these patients displayed significant decreases on both pain measures when controlling for the influence of pretreatment scores (t = 22.33, P , 0.05; and t = 22.30, P , 0.05, respectively). The standardized residual score for the sham MT-NE group on the VAS was not significantly different from zero, nor did the MT-SE, MT-NE, or sham MT-NE group display any significant changes on the disability measures. However, when controlling for pretreatment scores, patients in the sham MT-SE displayed a significant increase in disability from pretreatment to posttreatment (t = 3.56, P , 0.01).
DISCUSSION
The results of the study indicate that patients receiving manual therapy with specific exercise displayed significant improvements in pain when controlling for pretreatment level of pain. No significant changes in disability were observed, with the exception that the sham MT-SE group displayed a significant increase in disability.
In contrast to the Aure et al 36 study, the results of the present study do not support the notion that manual therapy and specific adjuvant exercise have a significant impact on disability. All patients in the Aure et al study performed aerobic exercise, and it is possible that aerobic exercise, and not manual therapy or specific exercise, has a greater impact on disability. In addition, patients in the Aure et al study were treated for a longer period of time and more frequently, which may have influenced the outcomes. It would be beneficial in the future to examine the dose-response relationship between manual therapy, exercise, and treatment outcome. Some limitations to the study are presented here. First, the study was not double blinded. Evaluation of participants' perception of the therapist and treatment suggested that differences in treatment satisfaction and credibility were not responsible for the outcomes, as no group differences were observed in ratings of treatment satisfaction and perception of receiving a ''real'' intervention. Second, long-term outcomes were not assessed, and it is not known whether the differences observed at posttreatment can be maintained over time. Third, patients who dropped out of the study displayed significantly higher levels of pain and disability, were more likely to be receiving compensation, and were more likely to be male. Thus, the results may not be as applicable to chronic pain populations who display high levels of pain and disability and who are receiving compensation. We also did not examine other important treatment outcomes such as pain beliefs, mood, and quality of life.
The rate of attrition in the study was 28%. This is consistent with other treatment outcome studies for chronic back pain, as Koes et al 32 indicated that 4 of 8 studies they reviewed reported dropout rates of greater than 20%. One possible reason for the high rates of attrition in this study and others involving exercise may be due to the complexity of the interventions. Past research suggests that there is a high rate of noncompliance with exercise, as Dishman 52 indicates that roughly 50% of persons in a supervised exercise program will drop out in 6 months.
The results suggest that pain reduction associated with CLBP does not necessarily lead to a change in function. This finding is consistent with previous studies reporting little or no relationship between clinical pain intensity and disability among persons with chronic pain. [53] [54] [55] These findings suggest that the factors that influence pain and disability among persons with CLBP may be different. For example, painrelated fear and depression have been reported to significantly influence disability in this population. [56] [57] [58] These and other psychosocial factors may need to be addressed in a different fashion during the course of treatment.
On this note, it is interesting that the groups given non specific exercise displayed a trend toward reduced disability. These results suggest that the prescription of more effortful activity in this population might be beneficial in reducing disability, as doing so may help persons to confront or reduce pain-related fear. A study by Indahl et al 59 indicated that persons with acute back injuries who were prescribed light, normal activity had better outcomes compared with persons prescribed rest. Similarly, research on back school and other educational approaches have not been beneficial in reducing injury, and in fact may emphasize the vulnerability of the spine to damage leading to increased health care utilization. 60 Specific disability interventions may be beneficial adjuncts to interventions for pain relief in this population.
As deconditioning has been proposed to play a role in chronic pain disability, 10, 11 it is possible that patients receiving aerobic exercise may have improved their stamina and endurance, which in turn improved their functional status. This could not be assessed directly in the present study, as aerobic fitness was not measured. It would be beneficial in future studies to examine whether changes in aerobic fitness are associated with improvements in function among persons with chronic pain.
The results of the present study do not support the notion that manual therapy alone is beneficial in treating CLBP. The combination of manual therapy and specific adjuvant exercise had the greatest efficacy for treating CBLP. To the extent that the results of this study can be generalized to other forms of mobilization and manipulative therapy commonly available, such as chiropractic treatment, it should be noted that manipulation is not usually combined with exercise in treating CLBP. Further attention should be given to enhancing the effectiveness of manipulation by adding exercise as a part of the intervention.
The findings of the present study do not support the notion that manual therapy and exercise alone are effective in treating CLBP. Multidisciplinary interventions appear the have the greatest efficacy in treating chronic pain. 9 However, manual therapy and specific adjuvant exercise may be beneficial components of multidisciplinary treatment, and, if used alone, may be beneficial for a subgroup of persons with CLBP. As chronic pain populations are believed to be heterogeneous, 61 unimodal interventions for CLBP may benefit persons with relatively low levels of pain and disability, whereas persons high in these dimensions may obtain more benefit from multidisciplinary treatment. 62 For example, Turk et al 63 found that multidisciplinary treatment of persons with temporomandibular disorder had the greatest impact on persons who had a dysfunctional profile type on the MPI.
It should be noted that there are several issues that need to be addressed in the study of manual therapy interventions. First, in clinical settings, manual therapy is individually tailored to the address the musculoskeletal dysfunctions observed in a particular patient, thus making it difficult to ''standardize'' the intervention in a clinical trial. Second, performing musculoskeletal evaluations, and manual therapy, is a skill. This makes it difficult to replicate studies on manual therapy, as the outcomes to some extent depend on the skill or orientation of the person conducting the treatments. Third, there is little evidence regarding the validity and reliability of musculoskeletal evaluations, and in fact, previous studies have suggested that the interrater reliability of various musculoskeletal evaluations is poor. 64 One study suggests that reliability of such evaluations can be improved through standardization and training. 65 Further research is needed in this area, as the development of uniform and reliable evaluation and treatment methods are crucial to the study of evaluating and treating musculoskeletal pain.
In summary, manual therapy with specific adjuvant exercise appears to be efficacious in the treatment of CLBP, but not associated disability.
